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I t d tin ro uc on
Fermentation technologies are deeply rooted in the history
of most societies;
Winemaking environments are characterized by a fascinating 
genetic diversity of S. cerevisiae strains, but population genetic 
variation is still poorly understood
t  l t  l ti l l ti hi   
.
o eva ua e popu a ona re a ons ps among
Saccharomyces cerevisiae strains isolated from some 
of the Portuguese most important grapevine varieties in 
Objective
different appellations of origin, using polymorphic 
microsatellites
Materials and Methods 



































6 samples / vineyard
Materials and Methods 
t  f t ti  - spon aneous ermen a ons -
Minho Bairrada EstremaduraPalmela
Weight loss of 70 g/l:
Random collection of 30 isolates per fermentatin
Alentejo Total
2001-2003 2006 2006 2006
Nº of samples
Molecular typing 
108 84 60 48 300
Spontaneous
fermentations 54 30 29 36 149
Number of isolates 1620 900 870 1080 4470
Saccharomyces sp. 100 % 100 % 100 % 9 %
Total: 501 S  cerevisiae strains.
Materials and Methods 
Mitochondrial DNA 






Querol et al.1992 
Lopez et al. 2001
Ness et al. 1993




analysis Microsatellite Chrom. Position/ORF Repeat Ref.
















ScAAT 3 IV YDR160w ATT
ScAAT 4 VII 431 334 – 431 637 ATT
ScAAT 5 XVI 897 028 - 897 259 TAA
ScAAT 6 IX 105 661 – 105 926 TAA














ScYOR267C XV YOR267c TGT
C4 XV 110 701-110 935 TAA+TAG
C5 VI 210 250-210 414 GT
Results


































































































































































































































































































































































































































































































































































Nº of strains 
22 18 1212







































































0 5 10 15 20 25 30 35
R ltesu s
- distribution of the most frequent microsatellite alleles  -
Locus Nº of Allele (nº of repeats)alleles
ScAAT 1 43 12 13 15 16 17 18 19 20 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 39 40 41 43 47 49 51 53 54 59
ScAAT 2 13 3 4 5 6 7 8 10 11 12 13 14 15 16
ScAAT 3 21 9 10 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 34 49 55
Most frequent alleles
ScAAT 4 19 6 8 9 10 11 12 13 14 15 16 18 19 20 21 22 23 24 26 27
ScAAT 5 5 13 14 15 16 17
ScAAT 6 11 13 14 15 16 17 18 19 20 21 23 28
C4 11 20 21 22 23 24 25 26 27 36 37 41
AAT5
AAT3
C5 26 3 4 5 6 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 28 30 31 34
YPL009 24 43 51 53 55 57 58 60 61 62 63 65 66 69 70 71 72 73 76 77 79 80 81 82 89





Distribution of the most frequent alleles among vineyards 
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Distribution of the most frequent alleles among S. 
cerevisiae strains from vineyards of the Vinho Verde and 






























17 25 26 27 33 7 11 13 14 15 16 17 20 21 22 24 20 21 14 15 16 16 17 20 21 22 23 24 25 4 10 12 14 69 70 71 72 73 32 36 46 47 48
ScAAT1 ScAAT2 ScAAT3 ScAAT4 C4 C5 ScYPL009 ScYOR267ScAAT5ScAAT6
Most frequent allele per locus (Minho)
Most frequent allele per locus (Bairrada)
Most frequent alleles among S. cerevisiae strains from 
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c c c c c c
(vineyar with unique 
grape variety )
Baga (14 strains)







1.5v neyar w severa
grape variety )
Aragonês (13 strains)















20 21 22 23 24 25 26 41 4 10 12 13 14 15 17 22 23 28 69 70 71 72 73 76 32 35 36 43 46 47 48 50 51
(Bairrada)
A
C4 C5 ScYPL009 ScYOR267
Expected (He) and observed (Ho) heterozygosity
G  l looo o a sal enome renewa









































































Environmental isolates of S. cerevisiae
undergo mating among their progeny 
ScAAT4
ScAAT5










reduction relative to that 
expected under random 





ma ng s a consequence o
populational substructuring 
Similarity of S  cerevisiae populations .


















0.97 1.17 1.36 1.56 1.76
 TN_5 T.  Nacional
100 km
Consensus tree of S. cerevisiae populations 
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Conclusions
The finding of 501 S. cerevisiae strains reveals a fascinating genetic 
diversity in vineyard environments. 
Microsatellite analysis permitted a high resolution populational
screen, showing that
genetic differences among S. cerevisiae populations derived 
from both “diagnostic” vineyard-, specific alleles and the 
accumulation of small allele-frequency differences across ten 
microsatellite loci;
each vineyard contains differentiated S. cerevisiae
populations  hypothesizing the occurrence of specific native ,
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Results - Allelic distribution
Locus Nº of ll l Allele (nº of repeats)a e es
ScAAT 1 43 12 13 15 16 17 18 19 20 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 39 40 41 43 47 49 51 53 54 59
ScAAT 2 13 3 4 5 6 7 8 10 11 12 13 14 15 16
ScAAT 3 21 9 10 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 34 49 55
ScAAT 4 19 6 8 9 10 11 12 13 14 15 16 18 19 20 21 22 23 24 26 27
Most frequent alleles
ScAAT 5 5 13 14 15 16 17
ScAAT 6 11 13 14 15 16 17 18 19 20 21 23 28
C4 11 20 21 22 23 24 25 26 27 36 37 41
C5 26 3 4 5 6 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 28 30 31 34





ScYOR267 26 19 22 25 30 31 32 33 35 36 37 39 41 42 43 44 46 47 48 49 50 51 52 53 54 55 58
Distribution of the most frequent alleles among grape 




Alvarinho - 135 strains































17 25 26 27 7 11 12 13 14 15 16 16 17 20 21 22 23 24 20 24 14 15 16 17 15 16 17
ScAAT1 ScAAT2 ScAAT3 ScAAT4 ScAAT5 ScAAT6
